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Title: SEMICONDUCTOR DEVICE 
[Abstract] 

[Problem to be solved] 

Peeling occurs at an interface between a solder resist 
film 5A and a resin sealed body 1 so that vapor expansion of 
moisture collected in the peeled portion causes cracks in the 
resin sealed body 1. There also occurs peeling at an interface 
between the solder resist film 5A and an adhesive layer 11 so 
that vapor expansion of moisture collected in the peeled portion 
causes cracks in the resin sealed body 1. 
[Means for solving the problem] 

In a semiconductor device in which the surface of the 
solder resist film 5A of a wiring board 1 is covered by the resin 
of a resin-sealed body 12 which seals a semiconductor chip 7, 
a surface treatment, with which the surface of the solder resist 
film 5A is roughened, is applied to the solder resist film 5A. 
Also, a supporting lead 10A is fixed to the surface of the solder 
resist film 5A of the wiring board 1 through an adhesive layer 
11, the surface of the supporting lead 10A is covered by the 
resin of a resin sealed body 12 which seals the semiconductor 
chip 7, and surface treatment, with which the surface of the 
solder resist film 5A is roughened, is conducted. Arithmetic 
mean roughness of the surface of the solder resist film 5A is 
<0.2^un, or, desirably, <0.4|im. 

[0011] 

(1) In a semiconductor device in which the surface of the solder 



resist film of a wiring board is covered by the resin of a 
resin-sealed body which seals a semiconductor chip, a surface 
treatment, with which the surface of the solder resist film is 
roughened, is applied to solder resist film. Arithmetic mean 
roughness of the surface of the solder resist film is <0.2jjjii, 
or, desirably, <0.4|om. 
[0012] 

(2) A supporting lead is fixed to the surface of the solder resist 
film of the wiring board through an adhesive layer, the surface 
of the supporting lead is covered by the resin of a resin sealed 
body which seals the semiconductor chip, and surface treatment, 
with which the surface of the solder resist film is roughened, 
is conducted. Arithmetic mean roughness of the surface of the 
solder resist film is <0.2jim, or, desirably, <0.4|im. 
[0013] 

According to the means (1) above, adhesion (anchor effect) 
between the solder resin film and the resin of the resin sealed 
body is enhanced. Therefore, it is ensured that peeling is less 
likely to occur at an interface between the solder resist film 
and the resin of the resin sealed body due to thermal stress 
occurring during a temperature cycle test (environmental test 
performed when the semiconductor device product is completed) 
or thermal stress occurring when the semiconductor device is 
mounted on the mounting surface of a substrate. Consequently, 
moisture contained in the resin of the resin sealed body is 
prevented from being collected at an interface between the 
solder resist film and the resin of the resin sealed body so 
that occurrence of cracks in the resin sealed body due to vapor 
expansion of moisture collected is suppressed. 
[0014] 

According to the means (2) above, adhesion (anchor effect) 
between the solder resin film and the adhesive layer is enhanced. 
Therefore, it is ensured that peeling is less likely to occur 
at an interface between the solder resist film and the adhesive 
layer due to thermal stress occurring during a temperature cycle 
test (environmental test performed when the semiconductor 



device product) or thermal stress occurring when the 
semiconductor device is mounted on the mounting surface of a 
substrate. Consequently, moisture contained in the resin of 
the resin sealed body is prevented from being collected at an 
interface between the solder resist film and the adhesive layer 
so that occurrence of cracks in the resin sealed body due to 
vapor expansion of moisture collected is suppressed. 

[0028] 

Surface treatment, with which the surface of the solder resist 
film 5A is roughened, is applied to the solder resist film 5A 
of the wiring board 1. Surface treatment is done using aqueous 
processing in which the wiring board 1 is immersed in an alkaline 
or acid water solution. By roughening the surface of the solder 
resist film 5A, adhesion (anchor effect) between the solder 
resist film 5A of the wiring board 1 and the resin of the sealed 
resin body 12 is enhanced. Additionally, adhesion between the 
solder resist film 5A of the wiring board 1 and the adhesive 
layer 11 is enhanced. Still additionally, adhesion between the 
solder resist film 5A of the wiring board 1 and the adhesive 
layer 6 is enhanced. 

[0033] 

Fig. 5 shows a relation between arithmetic mean roughness Ra 
of the surface of the solder resist film 5A and yield in the 
semiconductor device. In the case where arithmetic mean 
roughness Ra of the surface of the solder resist 5A is 0.2 [jam], 
yield of products in which peeling does not occur at an interface 
between the solder resist film 5A and the resin of the resin 
sealed body 1 is approximately 25 [%J. In the case where 
arithmetic mean roughness Ra of the surface of the solder resist 
5A is 0 . 25 [nm] , yield of products in which peeling does not occur 
at an interface betwe en the solder resist film 5A and the resin 
of the resin sealed body 1 is- approximately 75[%] . In the case 
where arithmetic mean roughness Ra of the surface of the solder 
resist 5A is 0.4 [^im] , yield of products in which peeling does 



not occur at an interface between the solder resist film 5A and 
the resin of the resin sealed body is approximately 100[%]. 
This shows that, by ensuring that arithmetic mean roughness of 
the surface of the solder resist film 5A is <0.2[nm], or, 
desirably, <0.4[|im], adhesion (anchor effect) between the 
solder resin film 5A and the resin of the resin sealed body 12 
is enhanced. This makes peeling less likely to occur at an 
interface between the solder resist film 5A and the resin of 
the resin sealed body 12 due to thermal stress occurring during 
a temperature cycle test (environmental test performed when the 
semiconductor device product is completed) or thermal stress 
occurring when the semiconductor device is mounted on the 
mounting surface of a substrate. Consequently, moisture 
contained in the resin of the resin sealed body 12 is prevented 
from being collected at an interface between the solder resist 
film 5A and the resin' of the resin sealed body 12 so that 
occurrence of cracks in the resin sealed body 12 due to vapor 
expansion of moisture collected is suppressed. 
[0034] 

Given the same arithmetic mean roughness Ra of the surface of 
the solder resist 5A, yield of products in which peeling does 
not occur at an interface between the solder resist film 5A and 
the adhesive layer 11 is roughly'the same as yield of products 
in which peeling does not occur at an interface between the 
solder resist film 5A and the resin of the resin sealed body 
1. That is, by ensuring that arithmetic mean roughness Ra of 
the surface of the solder resist film 5A is <0.2[|am], or, 
desirably, <0.4[|im], adhesion (anchor effect) between the 
solder resin film 5A and the adhesive layer 11 is enhanced. 
Therefore, it is ensured that peeling is less likely to occur 
at an interface between the solder resist film 5A and the 
adhesive layer due to thermal stress occurring during a 
temperature cycle test (environmental test performed when the 
semiconductor device product is completed) or thermal stress 
occurring when the semiconductor device is mounted on the 
mounting surface of a substrate. Consequently, moisture 



contained in the resin of the resin sealed body 12 is prevented 
from being collected at an interface between the solder resist 
film 5A and the adhesive layer 11 so that occurrence of cracks 
in the resin sealed body 12 due to vapor expansion of moisture 
collected is suppressed. 
[0035] 

It will be noted that the surface of the resist film 5A may be 
treated by a metalex process using a metalex process solution, 
a sand mat process or a plasma cleaning process. 
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